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misleadingly narrow or distorted view of the nature of mathemat- 
ics and mathematical development. It is unfortunate that the 
huge scope of the task he set himself in such a short book has 
prevented Gray from presenting and exploring in more depth the 
historical and philosophical nuances of the developing ideas. 
This difficulty, however, is perhaps built into any attempt 
to enliven mathematical ideas with a historical context. My 
disagreement lies more with what Gray hopes to accomplish with 
such a presentation (as stated in the Preface) than with his 
success in presenting complex ideas. Certainly it does not de- 
tract from the value of the book as a basic introduction to the 
subject. In this context Gray's book is a pleasure to read and 
fills an important gap in the secondary literature by providing 
a clear introduction to mathematical and physical aspects of our 
ever-changing concepts of space. 
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Mechanization and the mechanical philosophy have often been 
considered among the basic features of the Scientific Revolution 
that led to the rapid development of science and technology in 
the last three centuries. Although the origins of this new world 
view still remain to be thoroughly explored, it is already clear 
that the invention of mechanical clocks in the late Middle Ages 
played an important role. The interaction of scholar and crafts- 
man that is characteristic of much of 17th-century science can 
also be traced back to the late Middle Ages, and nowhere is the 
connection clearer than in the construction of scientific instru- 
ments. 
As the author of the book under review points out, the histor 
ian of scientific instruments is faced with enormous difficulties 
owing to the paucity of surviving artifacts and the severe prob- 
lems of interpreting the extant texts. With vast erudition Dr. 
Poulle has brought under control a complex tradition represented 
by numerous manuscripts, often not previously identified, and 
extant devices of varied character and states of preservation. 
For the historian of technology diffusion is often of as muoh 
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interest as the invention of new techniques, and Dr. Poulle has 
gathered the data for understanding both of them. Volume 1 is 
divided into three main sections: geometric equatoria, mathema- 
tical equatoria, and mechanizations. Volume 2 consists of five 
appendixes (the most important is Appendix 5, in which all the 
treatises and instruments are listed in chronological order), a 
list of sources for each instrument, indexes, figures, and plates. 
In each section the author has built on the efforts of his pre- 
decessors, notably E. S. Kennedy, J. D. North, D. J. Price, and 
F. R. Maddison. 
The first section of Volume 1 concerns geometric equatoria, 
i.e., geometric representations on some material (e.g., wood, 
paper, or brass) of Ptolemy's planetary models that allow one to 
find the positions with a minimum of calculation. The most widely 
diffused treatise describing a geometric equatorium is the one 
by Campanus of Novara (13th century), edited and translated by 
F. S. Benjamin and G. J. Toomer. Examples of this type of in- 
strument are known in the Islamic world going back at least to 
the 11th century. 
The second section deals with mathematical devices for com- 
puting the planetary positions that do not illustrate the models 
underlying the computations. In effect, one concentrates here 
on the computation of the components of the planetary equations 
and then adds them together according to the appropriate rules. 
This tradition is represented in the 14th century by the equator- 
ium of John of Lignikres and the Albion of Richard of Wallingford. 
The third section, on mechanizations, i.e., mechanical clocks, 
is concerned with complex instruments involving gear trains, and 
they represent a major development of equatoria that demanded 
great skill of both the scholar who designed them and the crafts- 
men who built them. There are few treatises in which the designs 
are described in detail, and the disappearance and destruction 
of the instruments themselves are here called "a cultural and 
technological disaster" (Vol. 1, p. 490). 
According to Dr. Poulle the astrarium of Dondi, constructed 
between 1349 and 1365, was the first mechanical representation 
of the planetary motions to be built, and it is "an event of 
exceptional importance" (Vol. 1, p. 516). Dr. John North sug- 
gested that Richard of Wallingford's clock (ca. 1330: not extant) 
had represented the planetary motions as well as those of the 
sun and the moon, but Poulle does not accept his arguments (Vol. 
1, p. 502, n. 26). An anonymous text from the beginning of the 
14th century (Fiat columpna . ..) contains notes that describe a 
mechanism for planetary motions and is the earliest such document 
(the decipherment of this text is due to the efforts of John 
North; see Vol. 1, pp- 641-653). The great clocks of Miinster 
(1540), Dresden (1568), and Strasbourg (1574) that made such a 
strong impression on the contemporary intellectual scene were 
the products of this tradition. 
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The ultimate origins of geared mechanisms, as well as the 
clepsydra (a leaky water-pot), which was used to drive a rotating 
star map, lie in Greek antiquity, and we are much indebted to 
D. J. Price for reconstructions based on archeological evidence 
and for his recognition of the historical significance of these 
devices. The subsequent history of geared mechanisms, particu- 
larly in the Islamic world, has only begun to be uncovered and 
described, and the introduction of weight-driven mechanical es- 
capements in English clocks at the end of the 13th century has 
only partially been placed in tis proper historical context (see 
the articles by D. J. Price and J. D. North cited in Vol. 1, p. 
484) . 
The ingenuity of both scholars and craftsmen in designing 
and constructing complicated and delicate instruments is clearly 
described in this book, and the technical details of the under- 
lying mathematical theories are carefully presented. Dr. Poulle 
has produced a truly masterful and comprehensive study. 
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The Dutch Mathematical Society, Wiskundig Genootschap, one 
of the oldest continuously functioning mathematical associations 
in the world, was founded in 1778. On the occasion of its bi- 
centenary a jubilee congress was held in March 1978, and an extra 
issue of its journal Nieuw Archief voor Wiskunde (also an old- 
timer, the first issue of the Archief dating from 1856 to 1859) 
was issued, with articles on some important contributions by 
Dutch mathematicians during the half-century from 1880 to 1930. 
The bicentennial was also marked by a historical exhibition and, 
finally, the publication of the present book in two parts. 
The book contains reprints of nineteen important papers 
published by Dutch mathematicians in the period between 1910 and 
1940, each with a commentary. There is also an introduction of 
20 pages by H. J. A. Duparc and A. W. Grootendorst; it gives a 
survey of work done in the Netherlands during the first half of 
the present century, on foundations, topology, number theory, 
analysis, geometry, probability and statistics, mechanics and 
applied mathematics, history of mathematics and mechanics. Some 
of the authors whose works are discussed are L. E. J. Brouwer, 
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